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^ '^^^ '^S.^o] 4-^^ A>ol^s>;i^ <^l6l (Cyclosporin A) ^^^^^S. 

S.^ ^<=>]^. A>ol^S.ii^Sl 3^^1 

(sarcosine)<^1 ^^^(thio sarcosine).^^ -B-£^l» -B-Jl^^^-^S. ^-^*>^ S.^ 

S. 1 
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s.^ Ji4* ^fe A>o]§^>^i^ 3 -B-Jl^^^-^S. *>fe- 3.^ 

^1 {Use of 3-position cyclosporin derivatives for hair growth} 

S. 1^ [D-2-<H1^H:1^#S^3] A>ol^S.:^ii?l A 

[D-2-ethylthio-sar3] cyclosporin iR-NMR ^^B^^ M-^^H 
£. 2^ [D-2-ofl^Bl^^SAi3] A>ol§s.:±i5.^ A 

[D-2-ethylthio-sar3] cyclosporin A^ 13c-nmr ^i^^^Be^ o. uj-n}-^ ^^]^. 
S. 3^ [D-2-HS-^El^#SA]3] A>ol^s.^5.^ A 
[D-2-propylthio-sar3] cyclosporin AS] iH-NMR ^^i^H^-i- ^t^S^ 

[D-2-propylthio-sar3] cyclosporin A^ ^^C-mSR ^^'S. 3}°! 
4. 

S. 5fe- [D-2-<^]di5.^^Bl^'y-^Al3] A>ol§^^S.^ A 

[D-2-isopropylthio-sar3] cyclosporin AS] iR-NMR M-^hH ^ 

S. 6^ [D-2-ol4i^S^B)^>y:^Ai3] A>ol^s.^i^ A 
[D-2-isopropylthio-sar3] cyclosporin AS] ISq-NMR ^sNb^^ M-^'^ ^ 
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[D-2-allylthio-sar3] cyclosporin ^H-NMR ^^H^^ ^^"^ 
3E 8^ [D-2-<5>€B|i#S>03] A>ol§s^5c^A 
[D-2-allylthio-sar3] cyclosporin AS] 13C-NMR i^^S.^* ^^"^ 
IE 9^ [D-2-^^B]^#SAi3] A>ol§s.>;i^ A 

([D-2-benzylthio-Sar3] cyclosporin A^ iH-NMR ^^i^H^* ^o] c)-. 

£ 10^ [D-2-^^El^#SAi3] AVol^s.>!^i^ A 

([D-2-benzylthio-Sar3] cyclosporin A l^c-NMR i^H^* M-^-dl ^ 
<=>]^. 

2. 11^ [D-2-(4-MBS.3f|l^)E)i^.^^Al3] A>ol§^>^3c^ A 

[D-2-(4-nitrophenyl)thio-Sar3] cyclosporin A)^ ^H-MR ^i^B^^ E^-i^ 
£ 12^ [D-2-(4-qH^5ll^)Bl^^SAi3] A].ol^^^5L^ A 

[D-2-(4-nitrophenyl)thio-Sar3] cyclosporin A^l ISq-nmR ^i^S.^^ E^-i^ 

S. 13^ [D-2-(tqi^l^El^7]-H>^)E)^^S^3] A>ol§s>i^i^ A 
[D-2-(dimethylthiocarbarayl)thio-sar3] cyclosporin A^ iR-NMR i^H^ 
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iy20020067751 ^^ ^^j-: 2003/10/17 

S. 14^ [D-2-(t:lT^l^E]^^]-«>^)Elj2.#sAl3] A>ol^s.>^i^ A 
[D-2-(dimethylthiocarbamyl)thio-sar3] cyclosporin ^^c-nmr 

<35> ^ ^tg^ A>ol^S>,5c^ <^lol (cyclosporin A) -^Jl^^^^S. S.^ 

^^^^ ^^^M ^A'=>M. 

<37> o]^lo^ 2.«vo. 10 1?]: ifl^] 15 ^ 7l] z^-z^-o^ S-^^ a^s. ^7]^ 7M 

^^^7l(anagen), ^7] (catagen) , ^^17] (telogen)# '=>]^]^ ^7]^ 

36 «}:^s]^c-ll n ^4 50 i^^l 100 7ll£q.2.^ol ;^>^^o.^ ^^^7\] 

^elM- ^^ll^M ^2-<^l ^t!- ^^7^ 9X^] 
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<39> ojeltb ^S.^^ ^l^M- ^^^i 7>^ A>^£]^ ^l^^l'S 

Bl-M-ia^i ^^fl-^l^ ^a.;^!^ ci -B-^tb ^^i^. ^l^^l^^ ^-§- 7l^o)l irfltflA^^ 

^^1^ ^^I'S:, ll^ M# ^tt ^7>^ S-^oll «^<a:^ ^^^l-<^ 

s.^ ^^^^ #^^>^ ^^s. ^3^^^ 9X^. 
<40> o]^^ ^7} S-t^ Pj^AlTgo] ^^^^fe a.-B-^ (dermal 

papilla)<^l^i 1^ "y^V?! ^^1^^^^^ ^:^>(VEGF; vascular endothelial 

growth factor)^ ^7}^]mt\.^ tial<Hl ^^€4. ^^t!: i^l^ 

^1^^ ^2-JL2}- 7l^ol| Jl4 olsqofls. «floj: ^ol s.^o\ JE.-^-^ A-flS % 

^^^^ 3.^ 2:2) Hfl<y=oflAi S.^o^ A^^j.^ ^^^C^-fe o^^ pjic-Ajigol s.^6\] 

<4i> o]^6\] ^^6\] ^oll7> Al^^ i^a(Merck)>««>S] H.S.2|l>«^l<il-(Propecia) ^^^^91 ^^^^^ 

e1-<^l = (finasteride)^ ^^^^s.^ c1 ^^^tb ^^^1 ^^^31=.^^ t:l«l = S.Efl 

i£>iEfl§o.^ ^^Slfe ^^1^1:4. 1997^ 12€ '^^^^ ^2-^^ ^l^;^!^ 1 mg 

^^i^si^M- ^^-§-£ :e.jL5)ji $x^. zieiM- o] u]^x\ 

^^l^m M ^ -^-^-§-0.^ Jl^^. ^1^^^ Hl«:fl. ^S-SL^- ^ tq-<a=^V 
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(N-methyl amino acid)^ 8^ ^^1*^1 D-'^e^-idCD-alanine)^ 11 7fl ii^it^S. ^^^^ 

<43> [^2:^ 1] 

'^44> |-MeBml— Abu— Sar— MeLeu— Val— MeLeu— Ala— DAIa— MeLeu— MeLeu— MeVal-i 

1 2345678 9 10 11 



<45> o] Al o]] >| _ 

<46> MeBmt ^ H-^] €-(4R)-4- [ (E)-2-H- ^ *a ] -4-^ €-L-H efl ^ vi (N-methy 1 -(4R)-4- 

[ (E)-2-butenyl ]-4-methyl-L-threonine) H , 
<47> Abu^ L- «5Mi^-¥-El^^(L- aminobutyric acid)<^lH. 
<48> Sar^ ^^^(Sarcosine)<5lc^ , 

<49> MeLeufe N-^ ^-L-^^ (N-methyl-L-leucine) ^ . 
<50 val^ L-^^(L-valine)<5lc^ , Ala^ L-'&e)-\i(L-alanine)oH , 
<5i> DAla^ D-^Bl-\l(D-alanine)<^lo^ , 

<52> MeVal^ N-^im-L-^fl(N-methyl-L-Valine)oli:l-. 

<53> ^^7] A>oll-s.rfii?l A2] o>nli:.>a:^ ^Efl^ rf^ oi^o] ^o.^ L-«fl^l 

(L-configuration)oH , o>Pli^AV ^7] ^s.^ iM^^ JiL^*^l MeBmtl- 1^.2.5. *|-J1 

^l7l]«J-^ ^^'•i'^S. D>;;cl^ MeVal (N-^fl ^-L-^^ (N-methy 1-L-Val ine)* 11^ ^S. ^}'^^ 

.'^^ "^l* Al-ol^^^^^c^ A^ 2«i ^71^ Abu (L-a«iHi^^E)iJ>y-. L-a 
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1020020067751 %^ 'U^}: 2003/10/17 

aminobutyric acid)'?> <^5l-\i(L-alanine) . H2ll^\l(L-threonine) , ^^(L-valine), 

i!LS^^(L-noryaline)-^S. ^]^^ ^^}% A>o]5^>,i^ B, C, D ^ G 

^ ^'^^ ^71°]: SAls^j-^cV. "^l* l-'H AH#S->;^i^ 3^ ^7l<?l #s^ol 

[D-2-011 ^t|iL^^^3] ( [D-2-ethyl thio-sar3] ) . ^ 
[D-2-HS.^El^#SAi3]([D-2-propylthio-sar3])o.s. ^1^^ ^-f 

[D-2-<^l^Hli^^Ai3] A>ol^^>;5.^ A ([D-2-ethylthio-sar3] cyclosporin A), ^ [D-2-H 
S.^El^#^Al3] A>ol^^:±,i^ A ([D-2-propylthio-sar3] cyclosporin A)losporin k)^S. 
^}'^JL E^^^^Al -B-AVtl: wj-i^ ^>5^c|-. 5E <^^2^ o.^ A> 

o>Dli::A]- <^o]^^ ^o] MeLeu^ N-^l€-L-^<d*. Mellefe N-^^I^-L-oI^i^a] o.^ 

MeVal^ N-i^l€-L-^^#, MeAla^ N-i^l€-L-'y:Sf\d^, MeNva^ N-^l^-L-ii^^^^, Leu^ 
L-^<il*, Ile^ L-ol4i^Ai^, Sar^ Ser^ L-^^^, Val^ L-^^^:, Ala^ L-'^ 

el-^d*, DAla^ D-^Bl-^d*. Abu« L - o>T^1i^^El ^A]:(Abu. L-aminobutvric acid). Thr^ L- 
Hefl-2.Vl Nva^ L-i^=.^?l(L-norvaline)<>H , ^^1 *>fe ^^S. A>-g- ^V^^cf. 

^ 1-2-^, '^^ ^^^^ 1:2.^ ^ 1:2. 2.^i«^lAi£ #S.^;01 J:3)- ^ 

^'^^^VTll <?1^5l^Jl nf-fi tiliStbcf^ "l^'^l'i :S-t:V ^ 100«fl ^ 

£ -fn^^tb i^^i ^cf. ^H#S.i^i5Lfl# ^^^^ l-2.^o]l ^ 
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<55> . 0^1* ^o] <^^^7fl iL60-243008Jl, dli62- 195 1231 , ^ iL62-195135:S!f 8 «i ^ 

^17> A>ol^S.rfi5L^ -B-£.^l(-^^^^ ^7fl-§-^ ^1041463261^), o]^ ^}o]^^^^^^ 

(PCT ^7ll^:a ^193/I7039:5l)^<^l>^^fe o]!- A>ol^s.i5.^ ^ -^£^1* <^l-g-t!- ^2-^1* 
^1^*>J1 ^Jl. Til^^s^ ^15,807,8205: ^ "^^^^ 2,218,334A3:olMi^ ^l-<^l#Sii;S.^Sl 
^ ^n^7> -f^t!: ^1^1» -i-^1-<^ #-2-;^lS. S.^*>i ^cl-. 

ol#^:i5L?l(Cyclosporin) -^S.^l» ^^^^.9.^ s^V^ 3.^ ^-^^M ^tb ^<^1i=l-. "^l* 
^^>o^ ^x^o, A}o]^s.^s.^ ^7.}9\ 3 ^ ^S^(sarcosine)^ ^tb -n-£^l 

^ ^ ^^2. ^7>^^* ^«fl 2.^ ^^^Jl^I- 2.^ #^^1» ^1^*>J1;^> t!: 



<57> ^ ^ff- ^2- 7ll^>3^1-7l -^l^H <^Sl -^£^1 ^ 'i-2.^^* ^ ^52}- 

IS M-Bl-vfl^ 'aT7-^2. #^;^11 A>o]§^i^fi 3^ -H-2.^1(3-Position 

Cyclosporin analog)!- -^-JL^^^-^S ^>fe 2.^ #^^1» >«ll^s:V^ ^^^S. tb^. 
<58> [5}-^<il 1] 

MeBmt-Abu-X-MeLeu-Val-MeLeu-Ala-DAIa-MeLeu-MeLeu-MeVal 

I I 

<59> >^7l ^o]]^^, 

<60> MeBmt^ N-t^m-(4R)-4-[(E)-2-H-€^]-4-tjfl^-L-Hell^\i 
N-me t hy 1 - ( 4R ) -4- [ ( E ) -2-bu t eny 1 ] -4-me t hy 1 -L- 1 hr eon i ne ) , 
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<61> 



Abu^ L -<^]-i^lii^-^EleJA]- (Abu, L-aminobutvric acid) o]^ , 



<62> 



<63> 



H 



LC-N 
^ H 



+ 



COOH (1) 



S-R 



<64> c^7]^^ «>o1 = S.^ (hydrogen), E^^o>^(thioacyl) , *>M- o]^s^ c»HMamino), *1 

(hydroxy) , ^S(halo), •^•^'^^(haloalkyl) , (ester), "ar^^l (alkoxy) , 

AjoVi^Ccyano), M-olHS.(nitro), ^}^(ary\) , <&^<^Vol:t(alkylamino) , "y:^<5l-olii 
(dialkylamino)<^l ^«fl ^l^^T^M- ^l^s)^] C2-C6 ^^(straight) (branch )'a- 

^ *t^(alkyl), 'y:?fl^(alkenyl), (alkynyl), «>i4 ol^oj oVnli^(amino) . 

(hydroxy) , l-S(halo), ^S*y:^(haloalkyl), «^l:iB] (ester), ^^a] (alkoxy) . ^l<i>i^ 
(cyano), M-olHS. (nitro). ^^(aryl), M^>T^li^(alkylamino) , tq«y:^o>Pli^ 
(dialkylamino)"^ fi1«fl ^l^ElT^M- ^m3S]>^l JLb:) (cycl ic) <^>m(aryl)^^#«ilcf. 

<65> Ro. (c=X')-R'2l ^Sl- ^^tb^-. 

<66> X' = <a:4i(0) ^(s)oltJ^, 

<67> c^7]^^^ R'^ ^>ol^S-:31 (hydrogen), s^-uf oj^o^ o>Dli^(ainino) . ^l^^^l (hydroxy). 

^S-(halo), ^S.<^^(haloalkyl), <^l:iEl (ester), ^-^^Kalkoxy), ^1 <i>i^( cyano ) , M-<^lBS. 
(nitro), <^>€(aryl), M<^MiL(alkylamino), ^^<>Hi^(dialkyiamino)<Hl S]^ ^]^Z\7] 
14 ^l:^:^^^] Ci-Ce ^i^l (straight) ^7] (branch)^^ *^^(aikyl), 

(alkenyl), "yr^l^ (alkynyl), SE^ *>q- <il>^sl <5Hi^(amino), *1:e.^ a] (hydroxy), ^S. 
(halo). ^S^^(haloalkyl), <HliEl (ester), (alkoxy) , ^l<il-i^( cyano). M-olBS. 
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(nitro). ^^(aryl), <a:^<^H ^(alkyl amino) , i=l 'y:^<5Hi^(dialkylamino)<^l 
M- ^l^^^l Jiel(cyclic) <^>€(aryl)^^#olt:f . 

A>ol^^>;;5.^ 3«i -B-£^1(3-Position Cyclosporin derivatives)* -frJL'^^^-O^ t}^ 3.^ 
<69> [3]-«}-^ 21 

MeBmt-Abu-X-MeLeu-Val-MeLeu-Ala-DAIa-MeLeu-MeLeu-MeVal 



<70> >^7l ^<^1A-1. 

<7i> MeBmt^ N-T^l^-(4R)-4-[(E)-2-^^<a]-4-^l^-L-Sefl^Td 

N-methyl-(4R)-4-[(E)-2-butenyl]-4-methyl-L-threonine)<iH, 
<72> Abu^ L -^^Mii^HleiA]- (Abu, L-aminobutvric acid) . 

<73> x'^ [D-2-<Hl€El^#^^]([D-2-ethylthio-sarcosine]) (^^# 1). 
<74> [D-2-S.S.^E]^^SAi]([D-2-propylthio-sarcosine])(2}--^# 2), 

<75> [D-2-ol;ii^^^El^^SAi]([D-2-isopropyithio-sarcosine])(^^l- 3). 

<76> [D-2-6>^B|^^SAi]([D-2-allylthio-sarcosine])(^^l- 4), 

<77> [D-2-^^El^^SAl]([D-2-benzylthio-sarcosine])(^^l- 5), 

<78> [D-2-(4-M ^ )E^ ^-y:^^ ] ( [D-2-(4-ni trophenyl )thio-Sarcosine] ) (^^1" 6) 

<79> [D-2-(t:lDll^E^^^>i3V'g)clB)i#^Ai]([D-2-(dimethy thiocarbamyl ) 

dithio-sarcosine](^^# 7)<^1 cl- 
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<80> MeLeu^ N-^l^-L-^^(N-methyl-L-leucine)<^l'^. 

<8i> Val^ L-^^(L-valine)olD^ . 

<82> Ala^ L-'&51-\1 (L-alanine)<^H. 

<83> DAla^ D-^e1-\d(D-alanine) oln^ , 

<84> MeVal^ N-^l^-L-^?l( N-raethyl-L-valine)c»lc|-. 

<85> ^ at!:, ^V^l^S^i^ 3^^1 -a-:£^l(3-Position Cyclosporin derivatives)^ 

^^^^ 2.^^^^ ^1^^^. 
<86> ol^H^i ^ ^^W. 

<87> ^ ^i^^ ^V7l ^gfl7l^ol ^^]^^ JIS^^H. '^3.^o] ^}o]^S.^^^^ 

(Cyclosporin) S.^ #^^1<H1 ^tb ^^Irf. o]^ :^^cx^ ^ ^ 

A><^l#Sifii^ ^^>^ 3 «i #S^(sar cosine)^ ^^^^ -R-S^l^ ^ ^2. 5§ 

7>^^^ S.^ ^^^S. 

<88> 1. A>o]^^>i5E.^ A 3^^] o.-£^^o^ 

<89> * A].ol^S-^i5L^ A(Cyclosporin A)^ ^^^1- 'S^^^ ^J"'^ 

<90> ^di^ofl EflEs^. ^1=^ ^^(THF)<^1 <^>^((i-Pr)2NH)^ 7>*>al -78^ -^l 

t^Ai-ofl ^o>o;t^ «.^e^^(BuLi)^ 7H>Jl 30^^ ii^^V^t:!-. <^1^7ll a^a^^ lDA -§-^<^1 

tflBel- ^^(THF)<^1 A>oi^S.:^iJL?l A (Cyclosporin A)# 7]-^!: ^ 1^]:^ iil«>^ 

^ ?l^;^Hl(electrophile)* 7>*>^t:^-. 
<9i> -iAHl 1-1. 
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[D-2-<^l€H]^#S>03] A>ol^s.^i^ A ([D-2-ethylthio-Sar3] cyclosporin A)(2|-^l- 

1)^ 

'a^^^ «^l-§-^><^ EflHeh -^^S. ^^(THFXlOO mL), c^oj^^s.^ 

^l-^((i-Pr)2NH)(1.6 mL). ^^s1#(BuLi)(4.0mL) . BflHel- ^^(THF)(10 mL)o11 ^^}9X 

^ ^Hl-S.i5L^ ACCyclosporin A)(1.0 g), <^l^cl^sl-ol c (Et2S2)(1.6 mL)^ ^>-§-s^>5Si=l-. 
0°C^]^^ 24^1^ ^ 20 mL^ ^-^ ^ ^^^>^i=f. ^^Hl 'Hi €<^Hltfl<^lH(EtOAc)# 

7>^V ^ 5L5|- q-Hf-^S ^^>2^ .Hl^. ^-y: ^>3.vil#(MgS04)-^S. ^ 

, ^^^1^. ^^>» ^Sl^> € aS.p>S.ZLBfls^ (^Bin € 100 g. : ^^<t 

S# = 100:1 ~ 50:l)S ^^^^ ^ HPLCS. ^i^l^H S.^] 1(0. 32g) '^SX^. FAB MS(ZMS 

AX 505H)S.-^Bl ^;^>^^ *>5iJL ^2: ^o]^ ^;^1.7]:g.x^ig lH-NMR(Bruker NMR 600 

MHz) 1) sq- l3c-NMR(Bruker NMR 600MHz)(£ 2)^ '^]-%-^}%^. 
<94> ^aHI 1-2. 

<95> [D-2-HS.^£|^^S^3] A>ol§^>^;i^ A ([D-2-propylthio-Sar3] cyclosporin A) 

# 2)^ . 

<96> <y^2^^ ol-§-*><>^ i^lHe}- ^?a:(THF)(100 mL), t^oI-^hS.^ 

<^l-^((i-Pr)2NH)(1.6 mL). -¥-^el#(BuLi)(4.0mL) , tflHe)- ^]^S. ^fl:(THF)(10 mL)<Hl ^<^}9X 

^ Afol^^^i^ A(Cyclosporin A)(1.0 g), HS^c^^sl-ol:^ (Pr2S2)(1.8mL)# ^>-g-s>^t:f. 

0*C<HlAi 24^1^ ^ 20 nL^ 7]-t!- ?1 ^^^V^cf. ^aHI <Hl^oHlBflolB(EtOAc)* 

7>t!: ^ *S5l- ^^>^^5. ^V^Lil^(MgS04)-^S. :^Si ^ 

. ^^>» ^^f} € HS^^VSlieflsl (^^9} ^ 100 g, t:1#^Si^lH}: : v\]^ov 
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= 100:1 ~ 50:l)S ^^Itb ^ HPLC^ ^^1*><^ SL^] sl-^l" 1(0. 21g) ^^t:f. FAB MSCZMS 
AX 505H)^-^Ei ^^f^^ ^91 *>^i ^<^^ ^sfl tq^}7l^^^ lH-NMR(Bruker NMR 600 

MHz)(H 3) ss). l3c-NMR(Bruker NMR 600MHz)(2. 4)^ <5l-§-*>^4. 
<97> ^Alc^l 1-3. 

<98> [D-2-ol^H.S-^El^#^Ai3] A>ol^s.^i^ A ([D-2-isopropylthio-Sar3] cyclosporin 

A)(3F^1: 3)^ 

<99> <a^^^ 1}-^^ tflHel- ^?J:(THF)(100 niL), cIoI^hs.:^ 

<^>^((i-Pr)2NH)(1.6 mL), -^^Bl^CBuLi )(4.0mL) , ^^S. ^^CIHFXIO mL)<^l ^<^}9X 

^ ^Mms.^SL^ ACCyclosporin A)(1.0 g), ol^HS-^c^^sl-o] = (i-Pr2S2)(1.8mL)-i: ^}-%-^ 
^1^. 0°C^]^] 24Al^ M^^^ ^ 20 mL2l yj-t!: ^ ^^^V^cf. ^U>ofl o]] ^ Efl o] e 

(EtOAc)» 7}^ ^ -Ssl- q-H^^S 4^, ^-a- ^>^vil#(MgS04)-2- 

S ^. ^^Wi^. ^AVi- ^el^V ^ HS.D>£zi2fl3Z) (^sl^V :i 100 g, cl^SSi^l 
^ : Dll^^^^ = 100:1 ~ 50:l)S. ^ HPLC^ ^^1^V<^ S^l s}-^!" 1(0. 12g) ^^cf. 

FAB MS(ZMS AX 505H)S.^Bl ^p^>^1- B^-^Jl ^<^-^ ^«fl ^;^>7]^^^ 1 

H-NMR(Bruker NMR 600Mllz)(S. 5) l3C-NMR(Bruker NMR 600MHz)(£ 6)^ <^l-§-^l-5^cf . 

<ioo> ^^]^] 1-4. 

<ioi> [D-2-ol-^E]^^S^3] Al-o]^^>^5t^ A ([D-2-allylthio-Sar3] cyclosporin A)(^^l- 

4)^ 

<102> <a«]:^oi ol-g-^>a^ EflHel- ^^(THFXIOO mL), i^loldliHS:^ 

<^l-^((i-Pr)2NH)(1.6 mL), -f-^2^#(BuLi )(4.0inL) , B11B51- ^?4-(THF)(10 mL)<Hl ^o}^ 
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^ ^><^l#S.>ii^ ACCyclosporin A)(1.0 g). o>^iq^ii|-o] c ((CH2=CHCH2)2S2)(2.0mL)* A>-g- 
^SX^. 0r<^l^i 24^]^ mL^^ ^ 20 mL^ 7}^ ^ -^^^>5^4. ^^Hl <Hl^oHltflolE 

(EtOAc)» 7>tl: ^ i+B#^S. ^*>^o.^ M]^ , p>Iivil#(MgS04)A 

s ^. ^^>€- ^ej^'l- ^ a.s.TJ>£ziEfl5i) C^el^V ^ lOO g, t:1#s.s.T^l 

^ : ol]^<a:^-i- = 100:1 - 50:l)S ^^:^m ^ HPLCS ^6!;*lls>o^ S^l 1(0. 15g) '^S^^. 

FAB MSCZMS AX 505H)S.^El ^;^>^^ *>5|jl ^91-^ ^«fl ^^]-7l^^^ 1 
H-NMR(Bruker NMR 600MHz)(iE. 7) si^ l3c-NMR(Bruker NMR 600MHz)(S. 8)^ ol-g-*>5l4. 
<103> ^Alc^l 1-5. 

<104> [D-2-^^El^#^Ai3] A>ol^s.>^j£^ A ([D-2-benzylthio-Sar3] cyclosporin A)(S|-^# 

5)^ 

<i05> <^l-8-«1-o^ BflHef ^?1:(THF)(100 mL), = 

<^>^((i-Pr)2NH)(1.6 mL). -f-^el#(BuLi )(4.0mL) . ^?J(THF)(10 mL)<^l ^<5].o;t 

^ ^}o]ms.^S.^ ACCyclosporin A)(1.0 g), ((C6H5CH2)2S2)(3g)^ ^>-§-*l-^ 

cf. 0V^]^^ 24Alt!- ^ 20 mL^ 7>^ ^ ^^*>5^t:|-. ^Afo)! <Hl€«^Hltfl<^lm 

(EtOAc)» 7>tb ^ 5.^ M-B#^S- ^^l-^o.^ %AV °>iii-il^(MgS04)-^ 

S ^. ^^Wi^. ^^>1- ^sl^V ^ a^4£::i2fl^ (^s^^> ^ 100 g, cl^^^oi] 
^ : Dfl^<y:s^ = 100:1 ~ 50:l)S. ^ HPLCS. ^^^l^^H S.^] 1(0. 23g) "35^^. 

FAB MS(ZMS AX 505H)S-¥-El ^:^>^^ ^91 ^^Ji ^Sfl ^;^>7l^^'S l 

H-NMR(Bruker NMR 600MHz)(S 9) s]- l3c-NMR(Bruker NMR 600MHz)(i£ 10)^ . 

<106> 1-6. 
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<107> [D-2-(4-qHS.5)l^E)^#SAi3] A>ol#^>^i^ A 

<108> ([D-2-(4-nitrophenyl)thio-Sar3] cyclosporin A) 6)^ . 

<109> "^tiV^^ «o^^^ <^l-§-sM tflB-H]- ^IH-S. ^^(THFXIOO mL), i::1<:>1^5.S.^ 

<^>^((i-Pr)2NH)(1.6 mL), -^^&|l-(BuLi )(4.0mL) , ^^S. ^?1-(THF)(10 mL)<Hl ^<^}^ 

^ A>o]-i-^^5c^ ACCyclosporin A)(1.0 g), (4-MBS.2il^) 

c^^3X).ol^((4-N02C6H5)2S2)(4.2g)^ AV^^V^rf. 0°C^]^^ 24^]^ ^ 20 mL^ 7} 

^ ^^*>^^. ^^Hl «^moHleflolH(EtOAc)l- 7}^ ^ ^^1-^ 

£liefl3Zl (^sl^V ^ 100 g, t:l§SS^^lll: : ^l^-^:^^ = 100:1 ~ 50:1)S ^^1^ ^ HPLCS. 

^^^1^><^ ^^1 1(0. llg) 'g^c]-. FAB MSCZMS AX 505H)S.^B^ ^:^>^^ ^91 *>^J1 

2: ^tl^ ^«fl ^^>7l^^ig lH-NMR(Bruker NMR 600MHz)(£ 11) l3c-NMR(Bruker NMR 

600MHz)(S 12)^ <^l-§-*>^4. 
<iio> -^aHI 1-7. 

[D-2-(c1tJll^El^^l-ial-^)T:qE)^^^Al3] A>o]§^>^3c^ A 

([D-2-(dimethylthiocarbamyl)dithio-Sar3] cyclosporin A) (^^^ 7)2] ^'^j . 
<ii2> <aal:^^ <5l-g-^><^ EflHel- ^?1-(THF)(100 mL). c^ol^hHS.^ 

<^l-^((i-Pr)2NH)(1.6 mL). ^^El#(BuLi )(4.0mL) , tflHBl- ^]^S. ^?4:(THF)(10 mL)<^l ^<^}9X 

^ ^\o]mS.^^^ ACCyclosporin A)(1.0 g). 

(EflHel-xill^E^-f ^)iq^5|.ol^(((CH3)2NCS2)2)(2.9g)* >^>-§-*>^t:l-. 0lC<HlAi 24^1^ ^ 
20 mLS] 1-^ 7}^ ^ ^^^VSicf. ^^H ^l^<^HlEllolH(EtOAc)» 7>t!r ^ 1". 
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f} ^ a.^n|-£ziEfl2il (^el^V ^ 100 g, cl#SS.pflE}: : Dfl^<^^# = 100:1 ~ 50:1)5. 

^ HPLCS. ^^M<^ S.^] 21-^1- 1(0. 09g) 'S^T^V. FAB MS(ZMS AX 505H)S.^b1 ^t,}^ 
^ ^}'^^ ^^>7l^^'^ iH-NMR(Bruker NMR 600MHz)(S. 13) 13 

C-NMR(Bruker NMR 600MHz)(H 14)^ 

<ii3> 4l;tflofl 1. ^as-M 

<ii4> :^]:^]c^ 1-1. [D-2-«ifl^Bl^#S^3] A>ol^s.^iS.^ A 

([D-2-ethylthio-Sar3] cyclosporin A) "^-B- ;^1^) 

<116> s loll u|.Bl-\+ 3 7}:^] -^JL* ^^s:VJ1 mL^ ^}<^ ^c^^^ ^3. 

^l-^cf. ^-7] ^^<^] lo] 5§7> Al^^ :i-*>al S lofl q.^^ 1 ^ o.l% 

<117> 
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IS. 11 





1 


^I'i 2 




1. '^If!-^ 


40.0 


40.0 


40.0 


2. [D-2-ofllB)i>a-S^3] A>ol§^>ii^ A 
([D-2-ethylthio-sar3] cyclosporin A 


0.1 


1.0 


8.0 


O jlI iz? —I — rll S 

3. 


0.1 


0.1 


0.1 




U.o 


n Q 
U.o 


U.o 


5. "i-^* 


0.3 


0.3 


0.3 


6. H^l 20 


0.5 


0.5 


0.5 


7. 








8. ^± 








9. # 


100 







([D-2-propylthio-Sar3] cyclosporin A) ^S.S.^^ XIS) 

<i20> s 2<H1 3 7l-;<l ^^«>:a *><^ ^^^1 ^^^^ ^S. 

^1-^4. 3r>7l ^-^(^l 1^1 s%7} ^]^-^ ^^><^ S 2oll ^Sl^ :^]% 1 * 0.1% 

<121> 
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(0 

<121>1020020067751 



^^ <a^>: 2003/10/17 



is. 21 





1 


^I'g 2 


3 




40.0 


40.0 


40.0 


( [D-2-propylthio-sar3] cyclosporin A 


0.1 


1.0 


8.0 


O aL "1= :rr7 Tdl 


0.1 


0.1 


0.1 




0.3 


0.3 


0.3 


5. -a-^l- 


0.3 


0.3 


0.3 


6. B-S 20 


0.5 


0.5 


0.5 


7. 








8. ^± 








9. # 


100 ^^%7l- ^ iil|^7|-;^| ;^7l- 



<i22> >n;^1ofl 1-3 

<123> [D-2-<5l4:HS.€B|^^.S^3] A>ol3.^^i3C^ A 

<i24> ([D-2-isopropylthio-Sar3] cyclosporin A) ^-fr ^S-S.^^ 

<125> S soil u|-Ef\+ 3 7V^1 ^1^-9.^ -^S* ^^*>^ iil^ ^S-S-H* 

t}<^^. ^}7] ^^<=A] 1^ ^1: ^71- A]^^ :f-^>c^ 5. 3ofl u}-^^ ;^1^ 1 ^ o.l% Aj-o]-^ 

<126> 
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ia20( 



<i26>iJ^0020067751 
[S 3] 



■^ "i^V: 2003/10/17 





^I'S 1 


4^ 2 




1. 


40.0 


40.0 


40.0 


2. [D-2-ol:ii5.^^Eli^S-tl3] A>ol^s.iJii^A 
( [D-2-i sopropyl thio-sar^] eye lospor inA) 


0.1 


1.0 


8.0 


o a1 "c: —3 -dl S 

3. 


0.1 


0. 1 


0.1 


. a *H s 


0.3 


0.3 


0.3 


5. <^-'?!!# 


0.3 


0.3 


0.3 


6. S-S 20 


0.5 


0.5 


0.5 


7. 








8. 








9. ■!■ 


100 #^%7h ^ n:>7y^\ 



<128> 



<129> 



<127> ^UM 1-4 

(ED-2-allylthio-Sar3] cyclosporin A) ^-fr ^3Z.SH^ ^12:) 

<130> S 46\] 3 7>^1 o.^ z|z]-o] .^^^ ^^*>:il ^}<^ ^^^1 ^S-SH^ 

^]3i ^>5t^. *>7l ^^<:^1 121 5g7> A]^^ -f-^H S 4<^1 M--2-^ ^1^ 1 ^ 0.1% A>o]t 

<131> 
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<i3i>1^0020067751 



%^ <^;^>: 2003/10/17 



is. 4] 





• 1 






1. ^^4: 


40.0 


40.0 


40.0 


2. [D-2-ol-^E]^'y-SAl3] A}o]^s.^^mA 
( [D-2-al lylthio-sar^] cyclosporin A) 


0.1 


1.0 


8.0 


3. i'ti-S-S-iHl^ 


0.1 


0.1 


0.1 




0.3 


0.3 


0.3 


5. l-'ffll- 


0.3 


0.3 


0.3 


6. 20 


0.5 


0.5 


0.5 


7. 








8. -airii 








9. * 


100 #^%7h ^ 



<132> /^MlQ^l 1-5 

<133> [D-2-^^Bli#3>?d3] A>ol^S>iX^ A 

<134> ([D-2-benzylthio-Sar3] cyclosporin A) ^-fi- ^S.S.v^sl 

<135> 5011 u|-E|-\f 3 7>;^1 -^^1- €-^b:>J1 iE«> ^><:>^ ^^«] ^c^A^ ^£ 

/^IS ^1-5^1=1-. ^1-71 ^-^c^l 1^1 -^1- 3g7> A]^^ -f-^H a 5<H1 14-2-^ ^1^ 1 ^ 0.1% 

<136> 
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<i36>i35G020067751 
is. 5] 



#^ *a^>: 2003/10/17 





^l'^ 1 


2 


3 


1. WSr 


40.0 


40.0 


40.0 


2. [D-2-S3!^El^^SAl3] Al-o]s^i^^ A 
([D-2-benzylthio-Sar3] cyclosporin A) 


0.1 


1.0 


8.0 




/\ 1 

0.1 


0.1 


0. 1 




u . o 


0.3 


0.3 


5. -^--d* 


0.3 


0.3 


0.3 


6. H« 20 


0.5 


0.5 


0.5 


7. 




^^ 


^^ 


8. 








9. # 


100 





<137> AA<^ 1-6 

<i38> [D-2-(4-qHs.3^i|^)Ei^#s^3] A>oi^s.a,a^ a 

<i39> ([D-2-(4-nitrophenyl)thio-Sar3] cyclosporin A) ^-fi- ^aS-H^l ^12:) 

<140> s 6<^1 M-B|-\f 3 7>^1 o.^ ^^^\JL ^><^ ^S- 

^IS ^\%^. ^\7] ^%d\] 12^ s%7\ ^^\c^ s. 6<^1 1^^^ 1 % 0.1% 

<141> 
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^ 2003/10/17 



IS. 6] 





1 






1. 


40.0 


40.0 


40.0 


2. [D-2-(4-HBS.5il^Eli#S^3] A>o)a^^^^ 
([D-2-(4-nitrophenyl )thio-sar3] cyclosporin A) 


0.1 


1.0 


8.0 




0.1 


0.1 


0.1 


4. S^H^ ill 


0.3 


0.3 


0.3 


5. •l-'ffl-l- 


0.3 


0.3 


0.3 


6. 20 


0.5 


0.5 


0.5 


7. 








8. >aidt 








9. # 


100 f'^%7h ^ nfl;?)-;^] 



<142> >fl>nofl 1-7 

<143> [[D-2-(i::lTil|^B|i^>ti>^)i:lEl^>y:S^3] A>ol#s.^i5L^ A 

<i44> ([D-2-(dimethylthiocarbamyl)dithio-Sar3] cyclosporin A) ^-fi- 1-2.S.H^ 

<i45> s 7<=^] M-Ej-id 3 7>>^1 z^^s] ^Sl- Jil«> ^}<^ ^^^1 ^o^A^ ^s. 

A]2^ *>5^^. ^>7l 1^ -i-l- 5f7> Aj^-g. S 7ofl M-^^ ^1^ 1 ^ 0.1% 

<146> 
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f 



<i46>i020020067751 
IS. 71 



■^ 'U^}: 2003/10/17 





^l'^ 1 


^^ll'^ 2 




1. 


40.0 


40.0 


40.0 


2. [D-2-(ii|o11^El^?l-u]-'a)clE)^-^S^ 3] A>ol^s>,S^ A 
( [D-2-(dimethyl thiocarbamyl )di thio-sar^] cyclosporin A) 


0.1 


1.0 


8.0 




0.1 


0.1 


0.1 




0.3 


0.3 


U.o 


5. 


0.3 


0.3 


0.3 


6. S-e 20 


0.5 


0.5 


0.5 


7. 








8. -aii 


4^ 






9. €• 


100 ^^%7} ^ nfl^7 





<147> 



<148> 



<149> 



<150> 



X1;^H 2-1. [D-2-<^m^^#S>il3] A>ol^s>ji3c^ A 

([D-2-ethylthio-Sar3] cyclosporin A) ^-fr «fl<^3^5l 

^^}Jl 80°C^}^] 7>^ Br>o^ ^^^1 ^^cf. 80°C5^ ^^^>^ -n- 
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<151> ^y] ^^6\] ^1- 3g7> Al^^ s. 8^1 14-2.^ [D-2-<^l^El^#^Ai3] A}o]^ 

A ([D-2-ethylthio-Sar3] cyclosporin A) 0.1% f-^ 0.1% ><«>olS5.ii^ 

<152> [as] 



1. 3hef?i 


5.0 


5.0 


s.o 


2. ^1lS^El|ol-^<^s* 


5.5 


5.5 


5.5 


3. 3il|H^e|-^ 


5.5 


5.5 


5.5 




3.0 


3.0 


3.0 


5. l-e)^^Mim^^^S.cl|^oi|El|5 


3.0 


3.0 


3.0 


6. 5.S^5q-ei-^ 


0.3 


0.3 


0.3 


7. [D-2-°1]%Eli#s^3] /,l-ois^>-3£^ 
([D-2-ethylthio-sar3] cyclosporin A 


0.1 


1.0 


8.0 


8. 


7.0 


7.0 


7.0 


9. tH=5.^^#e)# 


20.0 


20.0 


20.0 


10. l•ejo)l^^#H^^ 


5.0 


5.0 


5.0 


11. # 


1-11 ^<»1 100%7h ^ :^7h 


12. ' 








13. ^± 









<153> ;^1;t|H1 2-2 

<154> [D-2-HS.^Hli#S^3] A>ol-i-S.>i5E^ A 

<155> ([D-2-propylthio-Sar3] cyclosporin A) ^-fr ^flola^S] 
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<156> s 9011 ufEl-^ 3 7>^1 o.^ z^-z^-o^ ^s. ^ ^ tiS- ^ 

^*>J7 80°C7l-;^l 7><i ^^^1 ^^1^. ^12:^ 80°C^ ^^*>^ -n- 

€-5.^^^ A ([D-2-propylthio-Sar3] cyclosporin A) 0.1% ^-^r 0.1% a}©]^^^ 
<158> [s. 9] 



1. JEpef-:?! 


5.0 


5.0 


5.0 




5.5 


5.5 


5:5 




5.5 


5.5 


5.5 




3.0 


3.0 


3.0 




3.0 


3.0 


3.0 




0.3 


0.3 


0.3 


7. [D-2- = S.€Bl.2.^ia^3] AVolSSiiifl A 
( [D-2-propylthio-sar3] cyclosporin A 


0.1 


1.0 


8.0 


8. ^^M]^ 


7.0 


7.0 


7.0 


9. ^ = S^ia!#e)# 


20.0 


20.0 


20.0 


10. l-eloll^iffl^elS 


5.0 


5.0 


5.0 


11. # 


1-11 ioo%7h m. 




12. 








13. -iiji 
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<159> >iMH1 2-3. 

<160> [D-2-<5ldiH.S.€Bli'i:^^3] A>ol3.^^jc^ A 

<i6i> ([D-2-isopropylthio-Sar3] cyclosporin A) ^-fr ^fl^Ha^^ 

<162> s 10<^ M-HfHfl 3 71-^1 z^-z^-o] ^ ^ ^'S-^^* 4^ 

^^i5>ji 80*C^7>^] 7}<^ ^}c^ ^^cf. SOICSI -B->S-^Ssq- ^^-^^1- ^^*>ul 

^}'^^. ^^^^^^ 100 ^^^^ ^7} n^^. 

^><^l#S.-^;i^ A ([D-2-isopropylthio-Sar3] cyclosporin A) 0.1% ^-^ ^l<Ha^^ 0.1% ^V^l 

<164> 
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<i64>io20020067751 
IS. 10] 



■^ 'U^}: 2003/10/17 



i. ■"r>=f -Tl 


D.l) 


0.0 


5.0 


2. . 


5.5 


5.5 


5.5 


3. 5l|SS.eH- 


5.5 


5.5 


5.5 




3.0 


3.0 


3.0 


5. l-5j^Alol|^^^^£c1|^o)|El|e 


3.0 


3.0 


3.0 


6. 


0.3 


0.3 


0.3 


7. [D-2-oldi = S.^Eli^2^3] /^>ol#S>:5.^ A 
([D-2-isopropylthio-sar3] cyclosporin A) 


0.1 


1.0 


8.0 




7.0 


7.0 




9. cHH.S.^^#e|# 


20.0 


20.0 


20.0 


10. l-e1°flmiai#e|€- 


5.0 


5.0 


5.0 


11. * 


1-11 W 100%7l- «l nil 




12. 








13. ^± 









<165> 



<166> 



<167> 



<168> 



/^1;^H1 2-4. 

([D-2-allylthio-Sar3] cyclosporin A) ^-fr ^<H3L^^ 

jE 11<H1 M-Ef^ 3 7>xl O.S. z^-z]-o^ ^ -^^^-^S ^ ^£5. 

^^5>j7 80°C^7>^1 7><i ^^^1 i^^cf. THlS^ 80 ^^^^1- 

*>^4. ^^-^^^ 100 ^^%^ 5J-^<H ^7> 
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■^ 2003/10/17 



<169> 



A ([D-2-allylthio-Sar3] cyclosporin A) 0.1% 0.1% a]-o1^^^ 

<170> [a 11] 



1. 


5.0 


5.0 


5.0 


2. >^l|MiEll<ihm'y:S-i- 


5.5 


5.5 


5.5 




5.5 


5.5 


5.5 


4. #ej><1|?ia.ii=±tll6|.E^|o|E 


3.0 


3.0 


3.0 




3.0 


3.0 


3.0 




0.3 


0.3 


0.3 


7. [D-2-ol-^El^^SAl3] A>olg^>,i^ A 
([D-2-aI lylthio-sar^lcyclospor in A) 


0.1 


1.0 


8.0 


8. ^^^m 


7.0 


7.0 


7.0 


9. clS^^^^ej* 


20.0 


20.0 


20.0 


10. #e|-^imia#el# 


5.0 


5.0 


5.0 


11. # 


1-11 ^o) 100%7l- * ufl^' 




12. ^S. 








13. ^± 









<171> 



<172> 



<173> 



2-5. 

([D-2-benzylthio-Sar3] cyclosporin A) ^-B- «fl<^3^^ :^]2i. 



69-31 



lSo20067751 %^ 'U^}: 2003/10/17 

<i74> i 12011 ^^^^ 3 7>^1 €S ^ -B-^^-^^ ^ ^3ES. 

80°C^M 7}<^ ^^§1 ^^cf. ^]^^ 80 -R-^i-^^5i|- T^^^-^S.* ^^^>J1 

S-^i^ A ([D-2-benzylthio-Sar3] cyclosporin A) 0.1% ^-B- 0.1% a}o]§^^5e 

<176> 121 



1. ^-^^ 


5.0 


5.0 


5.0 




5.5 


5.5 


5.5 


3. 5l|H^ef^ 


5.5 


5.5 


5.5 


4. #e)/flfl2.ii:iEl|C))-^]0]E 


3.0 


3.0 


3.0 




3.0 


3.0 


3.0 


6. ^S-^J^ej-^ 


0.3 


0.3 


0.3 


7. [D-2-^^Eli-^S^3] A>ol^^^^^ A 
([D-2-benzylthio-Sar3] cyclosporin A) 


0.1 


1.0 


8.0 


8. #e^><^|fl 


7.0 


7.0 


7.0 


9. cH5.5.^^5e|# 


20.0 


20.0 


20.0 


10. l•e^o^lm*a!§^^« 


5.0 


5.0 


5.0 


11. -i- 


1-11 100%7h % vSiTp 




12. 








13. ^di 









69-32 



102D020067751 %^ 'U^}: 2003/10/17 

<i77> ;^1;t|Hl 2-6. 

<i78> [D-2-(4-qms.5|l^)H]^^S^3] A>ol§s^^3£fl A 

<179> ([D-2-(4-nitrophenyl)thio-Sar3] cyclosporin A) ^-B- ^<H3^s^ 

<i8o> s 13011 q-El-vfl 3 7M o.^ -B-^-^S ^ t=^-^3L* 

80t;^7>>^l 7><i sl-o^ 80*0^ -B-^-^^^^l- ^^-^s* ^^*>:a 

<i8i> 5:>7l ^^c^l IS] ^1- 3g7> Al^^ :i-§>csl s. 13<^1 [D-2-(4-MBS.3Jil^)El^#S 

Ai3] Afol^s^i^^ A ([D-2-(4-nitrophenyl)thio-Sar3] cyclosporin A) 0.1% «11<H3^ 
^0.1% ^><^1#S^5L^ A f--^ n<^3.^^- ^]mL^^ ^2). -B-A>^ ^5.^ ^S. Ml- ^^s> 

<182> 



69-33 



<182> 1^0020067751 



^^ '^7]-: 2003/10/17 



is. 13] 





ti A 

5.0 


5.0 


5.0 




5.5 


5.5 


5.5 


3. 5i|^^Ef# 


5.5 


5.5 


5.5 


4. #B1 >^11 ?i Ell 01-5)1 o|B 


3.0 


3.0 


3.0 


5. #e]^Aloll^^^^£u]l^o)|Ell5 


3.0 


3.0 


3.0 


6. ^^^3i}-el-iil) 


0.3 


0.3 


0.3 


7. [D-2-(4-MH^5]l^El^#^Al3] A>ol§^^i^ A 
([D~2-(4-nitrophenyl)thio-sar3] cyclosporin A) 


0.1 


1.0 


8.0 


O . S '^11 Tl 


7.0 


7.0 


7.0 


9. q=s.^iai#e|# 


20.0 


20.0 


20.0 


10. l-e)<Hl^^sej# 


5.0 


5.0 


5.0 


11. # 


1-11 100ft7h ^ i^^M ^7} 


12. 






^-!^ 


13. ^± 









<183> ^tfl^Hl 2-7. 

<i85> ([D-2-(dimethylthiocarbamyl)dithio-Sar3] cyclosporin A) ^-fr ^<>\3.^^ 

<186> it 14<^] M-Ef.^ 3 71-^1 ^]^o,S. # -^^^S. ^ ^^a-^S* 

^^s:>Jl SOr^^H 71-1 ^^^1 ^5^4. ^13:^ 80*CS1 -R-^^^^fil- ^^^>i 

69-34 



1020020067751 ^^ '^:^}: 2003/10/17 

<187> ^.7] ^-^c^] lo) 3g7l- A]^^ -i-s>o^ S 14<H1 M-^^ [[D-2-(x:1t'11^El^5']-ti>iS)t:l 

E^i^^S^lS] A>oi^^^i^ A ([D-2-(dimethylthiocarbamyl)dithio-Sar3] cyclosporin A) 
0.1% f-fr 0.1% A>o]^s.^5.^ A ^-B- ^1^3^51)- wlil^^ 44 -a-A>t!: 

<188> IS. 14] 



1. S|-5f:ei 


5.0 


5.0 


5.0 




5.5 


5.5 


5.5 


3. 


5.5 


5.5 


5.5 


4. #e|>^i|?ia.ici:E||oFimo|s 


3.0 


3.0 


3.0 




3.0 


3.0 


3.0 


6. S^^3il-e|-^ 


0.3 


0.3 


0.3 


7. [D-2-(qnj|mEl.2.?>«l-^)T=lE]iL#S'tl 3] Afol-gS-riiL 
^ A 

([D-2-((limethylthiocarbamyl)dithio-sar3] cyclosporin 
A) 


0.1 


1.0 


8.0 


8. ^^^^ 


7.0 


7.0 


7.0 


9. qn^^^^el^ 


20.0 


20.0 


20.0 


10. #e^<^lm^§e^€■ 


5.0 


5.0 


5.0 


11. 1- 


1-11 ioo%7|- m. n^>y^\ 


12. 








13. ^± 









<i89> :^:^<^ 3. 

69-35 



1020020067751 



■^ ^^>: 2003/10/17 



<190> 



<191> 



<192> 



([D-2-ethylthio-Sar3] cyclosporin A) ^^S^ 

^ 1-^ ^71- ^>c^ 100 3r>o^cf. 

<193> [s. 15) 







1. P0Eei-¥-^%<±H-Hl-(30%) 


40.0 


'40.0 


40.0 




3.0 


3.0 


3.0 


3. HS^^§e|# 


2.0 


2.0 


2.0 


4. Sh5f^A|o|.Al^A).ai|^ 


0.2 


0.2 


0.2 


5. olllj:* 


2.0 


2.0 


2.0 


6. [D-2-<^l^Eli-tS^3] A>ol§s.i^;5?l A 
( [D-2-ethyl thio-sar3] cyclosporin A 


1.0 


3.0 


10.0 


7. ^ej^-y: 


0.3 


0.3 


0.3 


8. 


0.3 


0.3 


0.3 


9. ^S. 








10. 








1- 


ioo^^%7h m. n^y^ 



<194> 



<195> 



>n;*lH1 3-2 



69-36 



1020020067751 



^^1-: 2003/10/17 



<196> 



<197> 



([D-2-propylthio-Sar3] cyclosporin A) ^-fr 

<198> 16] 



^7> 100 ^^%S. AT=tt=. ^V^cf. 







1. P0E^^-?-m%<l!•M-S#(30%) 


40.0 


40.0 


40.0 




3.0 


3.0 


3.0 


3. SS^€«e|# 


2.0 


2.0 


2.0 




0.2 


0.2 


0.2 


5. oim* 


2.0 


2.0 


2.0 


6. [D-2-SS^E|i'a-S^3] A>ol§s.iS.^ A 
([D-2-propylthio-sar3] cyclosporin A 


1.0 


3.0 


10.0 


7. 


0.3 


0.3 


0.3 


8. 'S-'S-l- 


0.3 


0.3 


0.3 


9. II^S. 








10. 










100^ ^%7h ^ nH^^W ^7} 



<199> 



<200> 



<201> 



^]:4<A] 3-3 

[D-2-o]4iHS.^Blii.#s<03] A>ol^s.iX^ A 
([D-2-isopropylthio-Sar3] cyclosporin A) -^^^ ^12:, 



69-37 



1020020067751 #^ ^^>: 2003/10/17 

<202> 17<^] M-Bj-i^ 3 7}^] z]-z]-o^ ^ ^ -^^-ir* 

:f ^7> *>c:»^ 100 ^^ol At^* ^V^cf. 
<203> {s. 17] 







1. P0Es|-?-^%^Vi4H#(30%) 


40.0 


40.0 


40.0 




3.0 


3.0 


3.0 


3. =^^^#21^ 


2.0 


2.0 


2.0 


A -rrl -l1 O »1 t^X. JLI -a-l- JtLnll 1=1 


0.2 


0.2 


0.2 


5. <Hm* 


2.0 


2.0 


2.0 


6. [D-2-ol4i = S.^Bl.2.^SAl3] A>ol-a^>:S^ A 
( [D-2-isopropylthio-sar3] cyclosporin A) 


1.0 


3.0 


10.0 


7. ^ei^Ah 


0.3 


0.3 


0.3 


8. 'l-'ffll- 


0.3 


0.3 


0.3 


9. ^^S. 








10. 








# 


100^^%7l- ^ nfl^V^l ^7> 



<204> >fl;^c4| 3-4 

<205> [D-2-«i>€^-2.#S^3] A>ol^s.>;jE.fi A 

<206> ([D-2-allylthio-Sar3] cyclosporin A) ^-B- ^la&. 

69-38 



020067751 



■^ ^^>: 2003/10/17 



<207> 



^ ^#2^0.^ 1-^ ^7} t}c^ 100 ^^%S. y^^o] *>^cf. 

<208> [S. 181 







1. P0EBf-¥-^%'y-M-H#(30%) 


40.0 


40.0 


40.0 




3.0 


3.0 


3.0 




2.0 


2.0 


2.0 




0.2 


0.2 


0.2 


5. oilEf* 


2.0 


2.0 


2.0 


6. [D-2-o>^EliL^S>tl3] A>olg^^5.^ A 
([D-2-al lylthio-sar3] cyclosporin A) 


1.0 


3.0 


10.0 


7. -y-ei^-a- 


0.3 


0.3 


0.3 


8. i-'S-i- 


0.3 


0.3 


0.3 


9. 








10. >4114i 













<209> 



<210> 



<211> 



;^Ml<ifl 3-5 

[D-2-^^B)iL#S^3] A>ol^s.>ii5.^ A 
([D-2-benzylthio-Sar3] cyclosporin A) 



69-39 



1020020067751 ^^ 2003/10/17 

<2i2> ^ iQ6\] u|-E}«di 3 7>;^1 z^^s] ^s. ^ ^JL. -^41, ^ #^ -^S-i-^ 

^ 1-^ ^7> *><:^ 100 ^^<H ^^1- 5^12: *>^c1-. 
<213> is. 19] 









40.0 


40.0 


40.0 


2. <^l=;^^-H-^l«^^<L^tHol|f^:*«^M^ 


3.0 


3.0 


3.0 


3. =^€^#el€- 


2.0 


2.0 


2.0 




0.2 


0.2 


0.2 


5. 


2.0 


2.0 


2.0 


6. [D-2-^^El .2.^2^3] A>ol§s.^aE.fi A 
([D-2-benzylthio-Sar3] cyclosporin A) 


1.0 


3.0 


10.0 


7. #e|^>y- 


0.3 


0.3 


0.3 


8. l-'SI-i- 


0.3 


0.3 


0.3 


9. ^M. 








10. 








1- 


100^ ^%7h n^}^] 



<214> 3-6 

<2i5> [D-2-(4-MHS.3|)^)El^#3^3] A>ol^s.^i5.^ A 

<2i6> ([D-2-(4-nitrophenyl)thio-Sar3] cyclosporin A) ^-fr ^^=-2^^ 

69-40 



2(f020067751 



^ <a^>: 2003/10/17 



<2i7> i 20<^1 M-H]-'^ 3 7]-^l # -i^^, ^ psfli^lt!: €^1:^ 

<218> 201 



#^ ^7> «>o^ 100 ^^m: ^12: *>5|t:l-. 







1. P0Ee|-^-^%^HHfl^(30%) 


40.0 


40.0 


40.0 




3.0 


3.0 


3.0 


1. 1" — f ttI -ill — *1 

3. H^^^s-HlS 


2.0 


2.0 


2.0 




0.2 


0.2 


0.2 


5. <H1^1- 


2.0 


2.0 


2.0 


6. [D-2-(4-^BS.3^^E]iL#s>03] A>ol^^i5.^ A 
([D-2-(4-nitrophenyl)thio-sar3] cyclosporin A) 


1.0 


3.0 


10.0 


7. ^21^-5+ 


0.3 


0.3 


0.3 


8. l-'ffll- 


0.3 


0.3 


0.3 


9. ^S. 








10. -aj^i 








# 


100f^^%7|- m ^^}^] 



<219> 



<220> 



<221> 



AA^ 3-7 

([D-2-(dimethylthiocarbamyl)dithio-Sar3] cyclosporin A) '^^^ 



69-41 




1020020067751 



■^ <a^>: 2003/10/17 



<222> 21<H1 3 7}^] ^]^^S. ^^9] ^M. ^ ^ ^]S]^ ^S-m:^ 

^ ^#^0-5. 1-^ ^7> *M 100 3k^o] >a=^l- ^^tq-. 

<223> IS. 21] 







i. rWCM r ^ T-T voU*y 


40.0 


40.0 


40,0 


^. ^r'^rTT"^! o ill H ^1 ^ sT^r 1 — 


3.0 


3.0 


3.0 


XE s :a ^1 -^^ pj -2. 


2.0 


2.0 


2.0 




0.2 


0.2 


0.2 


^ oil HJ--i2L. 
0. ^1 "CL a 


2.0 


2.0 


2.0 


^ A 

( [D-2-(dimethyl thiocarbamyl )di thio-sar^] cyclosporin 
A) 


1.0 


3.0 


10.0 


7. ^ei-a-y- 


0.3 


0.3 


0.3 


8. 1-^1- 


0.3 


0.3 


0.3 


9. 








10. -ajdt 








# 


100^^%7h ^ nfl7l-x| 



<224> 



<225> 



<226> 



.^^3.^ A 

69-42 



1020020067751 W^ "^^>: 2003/10/17 

<227> ([D-2-ethylthio-Sar3] cyclosporin A) ^-fi- ^<H^i=1'^^^ ^12:. 

<228> s 22 M-Ef'^ 3 7>^1 €S # -n-^-^^ ^ ^iES. 

^^iffl-JL SOr^W 7>^ ^<:«^ ^^^1 80t:^ -a-^-^S^^ n^'^-^S* ^^*>31 

-6-21-^1^^1-. -H-Sl-^^ ^ ^^77}^] ^ ^Si2l- ^7> «fl «H >^ ^-i l" 

^12: ^1-^nl-. ^^^^^ 100 #%=%S. 5.^^01 ^7> ^>S^t:f. 

<229> [S 22] 







1. >Hm# 


3.0 


3.0 


3.0 




2.0 


2.0 


3.0 


3. ^^^^iffl 


10.0 


10.0 


10.0 


4. [D-a-'^l^Bl o.^^Al3] A>ol3^ii^ A 
([D-2-ethylthio-sar3] cyclosporin A 


1.0 


5.0 


10.0 




2.0 


2.0 


2.0 


6. <SSF:iEl|<»Fmcl^l€^^^a^(25%) 


8.0 


8.0 


8.0 


7. 3q-ef^A|o(.A|^A}.Di|^ 


0.2 


0.2 


0.2 


8. #e|-^<+ 


0.3 


0.3 


0.3 


9. ■S-'Sl- 


0.3 


0.3 


0.3 


10. 1- 




11. ^S. 








12. ^± 









<230> AA^^ 4-2. 

<231> [D-2-HS.^El^#^>a3] A>ol^S.^i^ A 

69-43 



1020020067751 #^ ^^>: 2003/10/17 

([D-2-propylthio-Sar3] cyclosporin A) ^-R- «flo1?iTq>^u| ^]^, 

^^^ji 80V77}y^] 7>^ a^H ^^^^1 ^^4. ^12:^ 80 -O-^-^^sq- ^>^-^si. ^^*>J1 
^is 3^>^i=f. 1-^^ -R-^^^^sq- ^^^^^ 100 ^7> s:>^4. 

<234> [S. 23} 







1. ^11 ft* 


3.0 


3.0 


3.0 




2.0 


2.0 


3.0 


3. ^i^-a:^ 


10.0 


10.0 


10.0 


4. [D-2- = ^^El.2.^S^3] A]-o]§^^i^ A 
([D-2-propylthio-sar3] cyclosporin A 


1.0 


5.0 


10.0 


5. SS€^#5J-t- 


2.0 


2.0 


2.0 


6. "g3^iB^l<>)■^qB]|^^^'a■^#(25%) 


8.0 


8.0 


8.0 


7. 3^e^^A|o|.A^sJ:A^.n,|^ 


0.2 


0.2 


0.2 


8. ^^^^ 


0.3 


0.3 


0.3 


9. -S-^l- 


0.3 


0.3 


0.3 


10. § 


100*^^01 


11. 








12. ^± 









<235> ^]:4c^ 4-3. 

<236> [D-2-ol4iiES.^HliL'a-S'i03] A>o]^^>;3c^ A 

69-44 



0020067751 



■^ ^:^}: 2003/10/17 



<237> ([D-2-isopropylthio-Sar3] cyclosporin A) ^c>]^v]/^\^s!\ :^]^^ 

<238> s. 24 M-Hf'a 3 7M ^]^^S. ^S. ^ -^^^S. ^ ^^S. 

^^*>JI SOr^'V^l 7><i *>c^ ^^^1 ^5^t:f. -^^^S.^ ==r^l-SS* 

<239> [5. 24] 







1. 4^^ 


3.0 


3.0 


3.0 




2.0 


2.0 


3.0 


3. iii^^iffl 


10.0 


10.0 


10.0 


4. [D-2-oldi = S.^Eli#a'tl3] A>ol^s.i5Li^ A 
([D-2-isopropylthio-sar3] cyclosporin A) 


1.0 


5.0 


10.0 


5. 


2.0 


2.0 


2.0 


6. ^S}-i^|6hmT^nil^nl^^H.^(25%) 


8.0 


8.0 


8.0 


7. 3£)-ef^A|oh^^>y-D]|^ 


0.2 


0.2 


0.2 


8. -y-e^-yAj. 


0.3 


0.3 


0.3 


9. "l-^l- 


0.3 


0.3 


0.3 


10. # 




11. ^M. 








12. -airii 









<240> 



<241> 



;H1>|H1 4-4. 

69-45 



i020020067751 #^ 'U:^}: 2003/10/17 

<242> ([D-2-anylthio-Sar3] cyclosporin A) ^-R- ^^jol^^^^^^l 

<243> s. 25 <H1 M-E^-Hfl 3 ^^-^l"^ €^ # -^^^^ ^ ^^-z^- ^^s. 

^^^JL 80X:77}^] 7}^ y^]^^ 80TCS1 -B-^a-S^sq- ^^«1-3L 

<244> [S 25] 







1. M]^-^ 


3.0 


3.0 


3.0 




2.0 


2.0 


3.0 


3. 


10.0 


10.0 


10.0 


([D-2-al lylthio-sar^] cyclosporin A) 


1.0 


5.0 


10.0 


5. S^^^§e^-S 


2.0 


2.0 


2.0 


6. 'S3^>iE^l6|-^t:^D^|^^:goj■2.^(25%) 


8.0 


8.0 


8.0 




0.2 


0.2 


0.2 


8. #e|^^ 


0.3 


0.3 


0.3 


9. •S-'S-l- 


0.3 


0.3 


0.3 


10. fi- 


100%^ 




ll. ^M. 








12. -411:31 









<245> 4-5. 

<246> [D-2-^^HliL'a-S^3] A>ol^s>^5.^ A 

69-46 



0^ 

1^0020067751 



^ "^^V: 2003/10/17 



<247> 



<248> 



([D-2-benzylthio-Sar3] cyclosporin A) ^o^^clA^ujo^ 

^Wol SOr^'M 7>^ ^^^1 ^^cf. ;«fls^ 80X:s] -H-^^^-Sl- 

<249> 26] 







1. 


3.0 


3.0 


3.0 




2.0 


2.0 


3.0 


3. i^-arS 


10.0 


10.0 


10.0 


4. [ 0-2-131 ^B]i^S^ 3] A>ol#^ihi?l A 
([D-2-benzylthio-Sar3] cyclosporin A 


1.0 


5.0 


10.0 


5. SS^?l#eJ^ 


2.0 


2.0 


2.0 


6. «gs^^B^|o^^c^B^|«ss^^^■H■(25%) 


8.0 


8.0 


8.0 




0.2 


0.2 


0.2 


8. #e)^>y- 


0.3 


0.3 


0.3 


9. 1-^* 


0.3 


0.3 


0.3 


10. # 


100%^^O]£|£.S. ;^7|. 


11. 








12. -iili 









<250> 



<251> 



4-6. 



69-47 



1- 

1020020067751 



■^ "U^}: 2003/10/17 



<252> 



<253> 



([D-2-(4-nitrophenyl)thio-Sar3] cyclosporin A) ^-fr ^flo^^r^A^i^s] ^]2i, 

S. 27 ^] M-Bl-^E 3 7}:^] z^-^o^ ^ ^^^^ ^ t^S. 

^^*>J1 80r^>:^l 7>^ *H ^^^1 ^13:^ 801C21 -^^^^sq- 

<254> IS 27] 







1. 


3.0 


3.0 


3.0 




2.0 


2.0 


3.0 


3. ::^;^<k^^ 


10.0 


10.0 


10.0 


4. [D-2-(4-qE^S)l^El^-^SAl3] A>olgs.^i^ A 
( [D-2-(4-nitrophenyl)thio-sar3] cyclosporin A) 


1.0 


5.0 


10.0 


5. 


2.0 


2.0 


2.0 


6. 'SSf^El|oh^qBl|^^^?J-S.-^(25%) 
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<256> 



AA^ 4-7. 

[[D-2-(i:1^^El^?>H>^)r:lBli2.#s>tl3] A>ol^s.^iS^ A 
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<257> ([D-2-(dimethylthiocarbamyl)dithio-Sar3] cyclosporin A) ^-fr ^o^^c^a^i^o^ ;,|]^ 

<258> a 28 M-Efufl 3 7]-^] o.^ z^z^o;) ^s. ^ -B-^-^S ^ ^4 

SO'C^'H 7l-<i *>o^ ^5^tq-. 80*C^ t^^^S* ^^^Vol 

<259> [S. 281 
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([D-2-(dimethylthiocarbamyl )dithio-sar3] cyclosporin A) 
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<260> >^-^<afl 1 

<261> ^x^o^ Afol^Sii^ -B-H^l^ SL^ M A]^) 
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<262> s.^ Jl4 ^]^^ ^<S^ 42-49 ^>-fi(C57BL/6. female)* A>-g-s:l-^cf . 

^^Hl 1^ AA^ ^\<=>\%^^=^^^^-^ Al-ol^^ij£^ HPLC 3£5L*>5i 

^c^, 7)1^1^ ^r^-^A I'a 1^, 100 p>ol 35-21 E-l (0.1 % w/v)» 30 iES^V^cf. n 
^o] ^^*><>1 ^iTltb ^^ofl tfl*><=^ ^'^5fi7> ^^Sl H] 

<263> ^1-71 S 29 H>sf ^o] A>ol$^>^i^ -B-S^l^ ^-f wfl-&l#(vehicle)'?]:^ £ 

<264> 29] 
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<265> 



CfOj:^ ;^1^0^ ^^o] 7]-^*}-l4 >S-«a^O.S ^O] Ol-§-5)^ ^S-S^H. n^3-^. 
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11 

5^t^^ IS. M-Hfiflfe A>oi^s>ii^ 3^;^] -^jl^^^^o.^. s.^ ^^^s- 
[ s^n^ 1] 

MeBmt-Abu-X-MeLeu-Val-MeLeu-Ala-DAIa-MeLeu-MeLeu-MeVal 

I I 

MeBmt^ N-^]€-(4R)-4-[(E)-2-^^^]-4-i^l^-L-H2lli\l 
N-methyl-(4R)-4-[(E)-2-butenyl]-4-inethyl-L-threonine)<>H , 

Abu ^ L -<>Hi:i-f-EllJAi- (Abu, L-aminobutvric acid) o]t3^^ 



H,C-N-j- 



H 

COOH (1) 
S-R 



<^7]^ ^HS.^^ (hydrogen). El^o>^(thioacyl ) , *>i4 '=>]^^ <^}^] h^(amino) , «1 
(hydroxy) . ^S(halo). ^S<a:^(haloalkyl ) , ^^B\ (ester), 'yr^AKalkoxy), 
Alo>i^(cyano), M-<5lS^(nitro), <5>€(aryl), 'a:^<5Hii(alkylamino) . i^'yr^'^Hi^ 
(dialkylamino)ofl ^^fl ^I^sJtIM- C2-C6 ^^(straight) ^7] (branch )^l- 

^ ^^(alkyl), 'y:?il^(alkenyl), ^7l^(alkynyl), Hfe «>i4 ^1^^ <iHi^(amino), 
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^1 (hydroxy). ^S. (halo), ^S'y:^(haloalkyl) , ^Hl^^iE] (ester) , <^^^l(alkoxy) , ^l<^>i^ 
(cyano), M-olBS-diitro) , "^^(aryl), 'y:^<^Hii(alkylamino),i=1'y:^c>l-T3ii:.((iiaikylamino) 
ofl 9]^ ^^^7]^ ^l^sl^l Jiel(cyclic) SE^ <^>€(aryl)^^#oli:1.. 

at!- (C=X')-R'S1 S^tb^-. 

X' = ^^(0) %(S)olD^, 

<H7lA^ R'^ ^Vol^^^^ (hydrogen), <5l^^ i^(amino) , -s-l:^^^] (hydroxy), 

§S-(halo), ^S.^^(haloalkyl), ofl^E^ ester) . ^^^^-l (alkoxy) , <i>ic:( cyano ) . 
(nitro), <^>€(aryl), ^^o>^li^(alkylamino) . T^M<^>"li^(dialkylamino)<^l ^«fl 

^]^^^] Ci-Ce ^^(straight) ^7] (branch)^^^ 'y:^(alkyl). 
(alkenyl). '^?l^(alkynyl) , *>t4 <=>1'^^ <^>i3li:i(amino) . "Si (hydroxy) , ^S. 

(halo), ^S.<a:^(haloalkyl), <^l^BKester) , 'a:^>««1 (alkoxy) . ^1 o>i^( cyano ) . M-^^lHS. 
(nitro), ^€(aryl), 'y:^<^Hi^(alkylamino) , i^^^<i>oli^(dialkylamino)«fl ^]^^^ 
14 ^]^^^] (cyclic) <5>€(aryl)5|-^#oli:^-. 

MeLeufe N-ofl^-L-^^(N-methyl-L-leucine)olD^ , 

Val ■& L-^^(L-valine)olc^, 

Ala^ L-'^^'d (L-alanine)oli^. 

DAla^ D-<y:e1-\i(D-alanine) , 

MeVal^ N-nfl^-L-^fl( N-methyl-L-val ine)<^14. 
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2] 

^1 1%H1 ^oj^i, X 7} [D-2-oll^Bl^^^Ai]([D-2-ethylthio-sarcosine]) 1), 
[D-2-5.S.^El^^S^]([D-2-propylthio-sarcosine])(^^l- 2). 2.^ [D-2-ol^^S.^ 

E]i2.^S^]([D-2-isopropylthio-sarcosine])(^^l: 3), £fe 

[D-2-'i>lE]^#^Ai]([D-2-allylthio-sarcosine])(2l-^l- 4), 

[D-2-^^El^#S^]([D-2-benzylthio-sarcosine])(^^l- 5), [D-2-(4-^^BS.3^ll^)Hl^ 
#^^]([D-2-(4-nitrophenyl)thio-Sarcosine])(^^l- 6), SE^ [D-2-(tqp|l^E^i7>w>^)clE] 
^#^^]([D-2-(diinethy thiocarbamyl ) dithio-sarcosineK^^l- 7)^ S.^ #^^1. 
3] 

^1 2%><H1 Xl^^i, [D-2-<Hl^E^^^SAi3] A>ol^s.>;5E^ A ([D-2-ethylthio-sar3] 
cyclosporin A)* -B-JL'^^^^S. S.^ #^^1. 

4] 

^1 2^J-oll 9X'=>]^^, [D-2-H.S.^E]^#S^3] A>olgs>,i^ A ([D-2-propylthio-sar3] 
cyclosporin A)^ -frjL^^^^S. S.^ ^^^1. 

51 

^1 9X^^^, [D-2-ol^HS.€Eli^S<03] A>ol§s.i5c^ A 

([D-2-isopropylthio-sar3] cyclosporin A)# -^JL^^^-2.S. 3.^ 
6] 

^1 [D-2-<i>€^-2.'y--S^3] A>ol§s^jc^ A ([D-2-allylthio-sar3] 

cyclosporin A)^ -R- Jl>^^ ^-^S. ^1-^ JE.^ #^^1. 
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[^^ll- 7] 

^1 ^^^i, [D-2-^^El^#^Al3] A>o]^^>i^5c^ A ([D-2-benzylthio-Sar3] 

cyclosporin A)* -B-Jl^^^^S S-^ 
[^^*^ 8] 

^1 2«j-<Hl [D-2-(4-qH^5|l^)El^#SAi3] A>oll-s.>ii^ A 

([D-2-(4-nitrophenyl)thio-Sar3] cyclosporin A)^ -H-Jl^^^AS. ^>fe S.^ ^^^1. 
91 

^1 2*J-oll 9X'=>]^^, [D-2-(i:1i3)l^Bl^7>w>^)tqE]^^SAl3] A>olgs.i5E.^ A 
([D-2-(dimethy thiocarbamyl)dithio-Sar3] cyclosporin A)^ -H-Jl'^^^^S. S.^ # 

10] 
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